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Introduction
Tremendous variation exists in rates
of hysterectomy, the second most com-
mon major surgery performed in the
United States.1 Patient demographics and
use of health care resources have not
explained much of this variation.2 Some of
it is accounted for by physician age and
sex, but most has been attributed to
physician uncertainty about the appropri-
ate indications for hysterectomy.2-5 Uncer-
tainty results from limited information
about hysterectomy outcomes, physician
judgment, and patient preferences for
treatment.3 Unstudied is the relationship
between hysterectomy rates and practic-
ing physicians' beliefs about the appropri-
ateness of surgery or the potential impact
of patient preferences. Given the increas-
ing number of female gynecologists,6
patients' preference for female gynecolo-
gists,7 and the wide variation in hysterec-
tomy rates, we surveyed surgically active
gynecologists in North Carolina, a state
with one of the highest hysterectomy
rates, and studied the association between
rates and physicians' sex, ratings of hyster-
ectomy's appropriateness, and beliefs
about surgery and the uterus.
Methods
Study Population and Data Collection
Surgically active gynecologists who
had completed residency training in gyne-
cology and were licensed by the North
Carolina Board of Medical Examiners
(n = 671) were eligible for the study. A
106-question survey was mailed in 1990 to
all 77 female and 154 randomly selected
male gynecologists. The survey included
questions about attitudes toward surgery
and the uterus; practice characteristics;
demographics; and clinical scenarios of
women presenting with cervical dysplasia
(the most common equivocal indication),
bleeding fibroids and/or painful fibroids
(the most prevalent indication for hyster-
ectomy), and fear of cancer (a common
subjective indication).2A follow-up survey
to assess case mix was mailed to the 140
respondents of the initial survey.
StatisticalAnalyses
The hysterectomy rate was calcu-
lated using the average number of hyster-
ectomies per month, divided by the
number of patients seen per month,
multiplied by 100. Gynecologists' self-
reported hysterectomy rates were corre-
lated with rates from the North Carolina
Hospital Discharge Database (r = .99) to
confirm their validity. Bivariate and multi-
variable relationships between hysterec-
tomy rate, attitudes and practice character-
istics, and physician demographics were
assessed. Physician density by county was
calculated by dividing the number of
gynecologists in the county by the number
of women older than age 15 years in that
county.
All scenarios asked about the appro-
priateness of a hysterectomy for a 45-year-
old woman, approximately the average
age whenwomen undergo that procedure.
Appropriateness was measured on a
9-point scale, on which 1 was extremely
inappropriate and 9 was extremely appro-
priate.
The impact of patients' desire to
avoid hysterectomy was assessed by hav-
ing physicians rate each scenario's appro-
priateness for women who did and did not
express an aversion to the procedure. T
tests compared the mean difference in
appropriateness scores.
Factor analysis confirmed physicians'
attitudes toward (1) the uterus' contribu-
tion to sexual function (six items, Cron-
bach's alpha = .84); (2) the importance of
the uterus for sexual identification (four
items, Cronbach's alpha = .92); and (3)
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the relative efficacy of hysterectomy
compared with medical treatment (six
items, Cronbach's alpha = .66) (see
Appendix).
Case mix was calculated from physi-
cians' reports of the percentage of all
patients who had intact uteri and signs
or symptoms of abnormal bleeding, pelvic
pain, pelvic relaxation, dysplasia, or
cancer.
Response Rate
For the initial survey, 190 of 231
gynecologists were surgically active and
eligible for inclusion in the study; the
overall response rate was 74% (140/190).
Of the initial survey respondents who
were still alive and practicing at the time
of second survey, 92% (107/116) re-
sponded to the follow-up. This represents
50% (28/56) of the eligible women and




The mean rate of hysterectomies
performed for the entire sample was 1.3
per month (SD = 1.3; range: 0, 6.7), with,
on average, 1.4 performed by male gyne-
cologists compared with 0.9 performed by
female gynecologists (risk ratio [male/
female] = 1.6; P = .001). Differences in




Gynecologists who tended to per-
form hysterectomies at higher rates were
male (P = .001), were further from train-
ing (r = .26; P = .007), practiced in areas
with a lower density of gynecologists
(r = .25; P = .01), and had a higher
proportion of younger patients (r = .26;
P = .007) and patients with abnormal
bleeding (r = .31; P = .001) or cancer
(r = .25; P = .008). In the multivariable
model, the only physician factor that
remained as a predictor of hysterectomy
rate was year of residency graduation.
Physicians' sex appears to be related to
hysterectomy rates, which may be ex-
plained by differences in recency of
training. Insurance reimbursement and
type of practice are not predictive of
hysterectomy rates. Recently trained gyne-
cologists perform hysterectomies at lower
rates than gynecologists who have been in
practice longer, are more likely to believe
that the uterus contributes to sexual
function (r = .26; P = .002), and are less
likely to believe that hysterectomy is
generally more efficacious than medical
management (r = .33; P = .0002). Physi-
cians who practice in areas with a high
density of gynecologists trained more
recently (r = .28; P = .004) and are less
inclined to believe that surgery is a better





Beliefs about the appropriateness of
hysterectomy for the various clinical sce-
narios are related to several physician
factors but are not related to hysterec-
tomy rates (Table 2). Beliefs about the
relative efficacy of hysterectomy are re-
lated to appropriateness ratings, but these
beliefs are also not associated with higher
hysterectomy rates.
Impact ofPatient Preference
When patients expressed a desire to
avoid surgery, physicians' ratings of the
appropriateness of hysterectomy declined
for all seven scenarios. This decrease was
particularly prominent for scenarios con-
cerning painful fibroids (mean differ-
ence = 3.1; P = .001), bleeding fibroids
responding to treatment (mean differ-
ence = 2.3;P = .001), and cervical dyspla-
sia (mean difference = 2.3; P = .001).
Male and female gynecologists were simi-
larly affected by a patient's expressed
preference to avoid surgery.
Discussion
Some researchers have implicated a
"physician factor" as a source of practice
variation.5840 This may represent several
sets of beliefs, which, in concert, may
exert a more powerful effect on behavior
than they do individually. Year of resi-
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TABLE 1-Physician and Practice Characteristics
Male Female
(n = 79) (n = 28) pa
Physician demographics
Age, mean y (range) 48.7 (33-72) 38.9 (31-75) <.0001
Year of residency graduation 1973(1950-1987) 1983(1940-1989) <.0001
(range)
Physician attitudesb
Hysterectomy more efficacious 3.4 (0.7) 3.9 (0.8) .02
than medical treatment: 6-pt
scale, mean (SD)
Uterus contributes to sexual 4.1 (1.1) 3.9 (1.3) NSc
function: 6-pt scale, mean
(SD)




Private insurance, % 70 73 NS
<400-bed hospital, % 62 50 NS
Community practice, % 96 92 NS
University practice, % 4 8 NS
Patients < 45 years old, 55 (10-80) 56 (30-90) NS
% (range)
Physician density 3646 2707 .02
(no. females > 15 years/
no. ob-gyns)
Case mix
Abnormal bleeding, mean 17.4 (2-70) 15.7 (1-30) NS
(range)
Pelvic pain, mean (range) 16.3 (0-70) 13.2 (1-38) NS
Pelvic relaxation, mean (range) 6.7 (0.5-50) 4.9 (0-20) NS
Cancer, mean (range) 2.4 (0-75) 1.3 (0-5) NS
Dysplasia, mean (range) 8.3.(0-30) 13.6 (1-60) NS
aComparing male with female gynecologists.
bControlling for year of residency training.
CNS = not significant.
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dency training, a major influence on
physician practice style,"1 may serve as a
proxy for numerous beliefs held by differ-
ent cohorts of trainees about the uterus'
contribution to sexual function and sexual
identification, about surgery, and perhaps
about other issues we did not measure. As
noted, recently trained gynecologists have
lower rates of hysterectomy, are less
inclined to believe that hysterectomy is
superior to medical management, and are
more likely to believe that the uterus con-
tributes to a woman's sexual functioning.
Socialization during training affects
the formation and acquisition of profes-
sional beliefs and practices.12 Within
similar residency-year cohorts, female
and male gynecologists did not differ in
rates or ratings of hysterectomy, or in
attitudes about the "uterus' contribution
to a woman." The increasing number of
women in obstetrics-gynecology may influ-
ence existing norms and account for our
inability to detect sex differences. It is
possible that women gynecologists have
adopted their contemporaries' "male
medical viewpoint" as the majority of
gynecologists trained during these years
are men.
Two practice factors are also impor-
tant predictors of high hysterectomy rates:
practice case mix and geographic location
(i.e., physician-to-population density). Gy-
necologists with a higher percentage of
patients with cancer or abnormal bleeding
perform hysterectomies at higher rates.
Although this correlation may simply
reflect the increased need for hysterec-
tomy among patients with significant
symptoms or potentially dangerous diag-
noses, it may also reflect a lower threshold
for performing surgery among physicians
exposed to more severe pathology.
We found that physicians who work
in areas with fewer gynecologists perform
hysterectomies at higher rates, and be-
lieve that surgery is a better treatment
than medicine. These findings may reflect
shared professional beliefs and commu-
nity norms in specific geographic areas.
Greater numbers of surgeons are not
necessarily associated with higher rates of
surgery.9 Our study supports this. It is not
necessarily the oversupply of physicians
that affects hysterectomy rates; more
likely, it is physician beliefs and attitudes,
as these reflect community norms, that
help determine variations in practice
patterns.
Gynecologists' beliefs about the ap-
propriateness of hysterectomy do not
predict the rates at which hysterectomies
are performed. This lack of association is
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TABLE 2-Factors Associated with Hysterectomy Ratings
Mean
Scenario Score (SD) Associated Factorsa p
Cervical punch biopsy with dys- 4.8 (3.0) ... NSb
plasia
Cervical cone biopsy with dys- 7.3 (2.2) ... NS
plasia
Cancer fear in a woman with 4.1 (2.5) Residency year, attitude toward .0001
cancer risk factors surgery, patients < 45 years
old, MD sex
Bleeding fibroid refractory to iron 8.6 (0.9) Attitude toward surgery NS
treatment
Bleeding fibroid responsive to 6.5 (2.0) Attitude toward surgery, patients .001
iron treatment with abnormal bleeding or
cancer, MD sex
Painful fibroid in otherwise 7.5 (1.7) Attitude toward surgery, patients .07
healthy woman with cancer, patients < 45
years old
Painful fibroid refractory to 8.3 (1.2) Attitude toward surgery .009
medical treatment
Note. The appropriateness scale for hysterectomy patients ranged from 1 to 9, with 1 = extremely in-
appropriate and 9 = extremely appropriate.
aPatients with abnormal bleeding = percentage of patients in physician's practice with abnormal
bleeding; patients with cancer = percentage of patients in physician's practice with cancer.
Based on multivariate analysis, linear model: appropriateness score of clinical scenario = %
patients in practice with abnormal bleeding, % patients in practice with cancer, attitude toward
surgery, population/physician density, physician sex, year of residency training, % practice < 45
years old.
bNS = not significant.
consistent with other studies that have not
found an association between appropriate-
ness ratings and rates of cardiac angio-
grams, carotid endarterectomy, or gastro-
intestinal endoscopy.13 This disjunction
between ratings and rates provides sup-
port for particular physician factors (un-
measured in this study) rather than simply
the appropriateness of a procedure influ-
encing practice.
Greater satisfaction is found be-
tween female patients and female physi-
cians than among other types of physician-
patient dyads.14'15 Researchers have found
female physicians to be more sensitive
than male physicians to issues of appropri-
ate health care, contraception, hormone
replacement therapy, abortion, and sex
discrimination.16'8 Some have speculated
that increasing the number of women in
medicine will make medicine more hu-
mane, particularly in the area of reproduc-
tive health.19 It is somewhat surprising,
then, that we did not find a difference by
sex in physicians' ratings of appropriate-
ness for the clinical scenarios, especially
those in which women expressed a prefer-
ence for avoiding surgery.
Patient preferences, doctor-patient
communication, and physicians' beliefs
about the efficacy of surgery are impor-
tant factors in making treatment decisions
for elective procedures.2'20 Of all the
factors we examined, a woman's ex-
pressed desire to avoid surgery had the
greatest impact on lowering the appropri-
ateness score. Social desirability in re-
sponse to a clinical simulation may pro-
vide part of the explanation. Although
appropriateness scores do not correlate
with hysterectomy rates in this study,
patients' expressed preferences could in-
fluence surgical referral. Patients con-
cemed about undergoing possibly unnec-
essary surgery may want to seek opinions
of gynecologists who have trained more
recently. Perhaps even more important,
patients should be encouraged to be open
about their concems and preferences for,
or against, surgery when consulting with
their physicians. O
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APPENDIX-Physicians' Beliefs Concerning Hysterectomy, Surgery, and the
Importance of the Uterus
Importance of the uterus for sexual identification: Cronbach's alpha = 0.92






Importance of uterus for sexual function: Cronbach's alpha = 0.84




more health benefits than risks
Attitude toward hysterectomy and surgery: Cronbach's alpha = 0.66
After hysterectomy, sex is more pleasurable for women.
Hysterectomy is the best cure for pelvic pain.
Pelvic pain is usually relieved with hysterectomy.
Medicine is palliative; surgery is definitive.
Surgery is more successful than medicine for relieving uterine pain.
After hysterectomy, sex is more pleasurable for women's sexual partners.
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